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THE NATURAL HISTORY OF CARCINOMA OF THE LUNG 


George L. Emerson, AID.. Marion-- S.. Emerson, M.D., and 
Charles E. Sherwood, ALD., Rochester , K. Y. 

1 x the majority of instances, early diagnosis and ablation of cancer will yield 
the greatiest. number of cures. Since the most: radical operation practicable 
is currently used for cancer of the lung, earlier diagnosis, should! improve the 
present 3: to 6 per cent cure: rate: 

Use of clinical diagnostic methods such as: bronchoscopy, cytology, scalene 
biopsy, and thoracotomy have increased in recent years: and! have helped to make 
earlier definitive diagnosis. However, a significant change on a roentgenogram; 
of the chest frequently is: the first, positive: finding and often precedes clinical! 
symptoms. Tlie:principal objective: of this study has:been to gain new informa¬ 
tion about these early changes and, where: possible,, to observe the alteration; 
in; such x-ray shadows with; the: passage of time. To this: end, alt roentgeno¬ 
grams obtainable: on proved eases of pulmonary cancer have been collected and 
studied!. 

METHOD 

Over 400 1 cases, of pulmonary cancer seen in; this hospital have: been re¬ 
viewed!. This report covers: 3ti0 proved cases, the majority having been diagnosed! 
within the past 15 years. Records were abstracted and information was solicited; 
from surviving, patients, families, physicians, hospitals, and other institutions 
where radiographs, may have been taken., Any past radiographs available 
were gathered and reviewed in conjunction with later filhis made at the time 
of the diagnosis of the patient's; carcinoma.. All films were studied in joint 
session; by the authors. Where there was any question of the: presence of an ab¬ 
normal shadow, the opinion of two: unbiased senior radiolbgists was obtained. 

RESULTS 

While: the radiographic 1 study of these- cases has been the prime aim of 
the- project, certain ancillary statistical information is included ior general in¬ 
terest: with no further elaboration-. Tables I through VI list; statistics: relating 
to age, sex, occupation, smoking habits, symptoms, diagnostic methods, and cell 
type. 
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Table I. 

Sex and Age: Distribution 

in 360 Gases of Lung 

Cancer 


| NUMBER | 

PER CENT | 

AVERAGE AGE 

Male 

313 

87 

59:4! 

Femalfe 

47i 

13 

56.2 

Total 

360' 

100: 

5819 



Table III Occupations: in 3GO: Cases of Lung Cancer* 


OCCUPATION 

NUMBER: 

PER CENT 

White oolhir worker 

82' 

22:S 

Housewife 

37 

10i3 

Not known 

34 

9*4: 

Hazardous dust exposure 

29 

8:1 

Truck drivers and mechanics. 

26 

7.2 

Laborers 

18. 

510 

Carpenters 

17 

4.7 

* Farmers. 

15 

4.2 

Machinists 

14 

3^9 

! Painters: 

12 

3^3 

Railroadl vard and engine workers 

9 

2.5 

Restaurant, workers 

8 

2.2 

Tailors 

8 

2.2 

Janitors 

6 

1.7- 

Plhmbers 

5 

1.4 

Prossers 

5 

1.4 

Garbage collectors 

4 

1.1 

Bartenders 

3: 

0.8 

Barbers 

3 

0.8 

Gardeners 

3 

0.8 

Laundry workers 

3 

0.8 

Por tiers 

3 

0.8 

Stationary engineers 

3: 

0.8 

Basket weavers 

2 

0.6 

Firemen 

2 

0.6 

Grocers 

2 

0.6 

Policemen 

2 

0.6 

Printers 

2 

0.6 

Miscellaneous (1 each); 

5 

0.3 


•Total figure reflects multiple: occupations. 
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Table III. Smoking Habits in 300 1 Cases, of Lung Cancer 



WOMEN j 

MEN, | 

TOTAL 

NO. 

i: i 

NO. I 9i j 

1 xo;. 1 


No information' 

18 

3S 

129 41 

147 

41 

Nonsmokers 

18 

38 

7 2 

25 

7 

Group: A smokers* 

6 

li3 

92 30 : 

98 

27, 

Group B smokers f 

5 

HI 

85 27 

90 

25 

Total 

47. 

100 

3113 100: 

360 

100' 





TOTAL 

FOR 


MEN 

EXPOSED 

MEN EXPOSED: TO 

SMALLER 

GROUP 


TO 

DUST* 

COMBUSTION FUMES 

PAST 4 

YEARS$ 


NO. 

1 * 

NO. | </c 

NO. | 

7c 

No information 

9 

3 L 

6' 23 

39 

24 

Nonsmokers 

0 

— 

0 — 

12 

7 

Group A smokers. 

7' 

24 

4 15 

50 

35 

Group B: smokers 

13 

45 

16. 62 

55 

34 

Total 

29 

100: 

26: 100 

162 

100 

•Smokers: of Ifess than 1 package per day. 




tSmokers:of 1 package or more per; day. for 20 plus: years. 



t : For examplb, dusts with, a potential for producing pneumoconiosis.. 


^Reflects better recorded; information in more recent years. 



Table IV. Occurrence 

of Symptoms, in 360 1 Cases of Lung Cancer 


FIRST SYMPTOM' 

1 

LATER SYMPTOMS 


1' 

NO. | 

% 1 


1 NO:. | 

% 

11 Cough 

194 

54i 

1. Sputum 

214 

60: 

2. Chest pain 

38 

11 

2. Chest, pain - 

151 

42 

3. Weight Ibss 

30 

S 

3. Hemoptysis 

130 

36 

4. Dyspnea 

20: 

6 

41 Dyspnea 

109 

30 

5. No svmptoms 

19 

5 

5. Weight loss 

89 

25 • 

6. Fatigue: 

17 

5 

6. Cough 

So 

23 

7 1 . Bcme pain. 

12 

3 

7. Wheeze 

37, 

10: 

8. Pleuritic, pain' 

7 

0 

8. Pleuritic pain 

27, 

8 

9. Nerve disorder 


0 

9. Hoarseness: 

23 

6 

10. Hemoptysis 

5 

1 

10. Nerve disorder 

21 

6 

111 Hoarseness 

4 

1 




12. Mass ih neck 

3 

1 




13. Misc: (:1 each) 

4 

1 





Table V. Diagnostic Procedures in 360 1 Cases, of Carcinoma of the Lung 


PROCEDURE: 

NUMBER 

j PER CENT OF 

PROCEDURES 

j 

PER CENT OF 

SERIES: 

Bronchoscopy, 

Total examinations 

230 

100 


64 

Abnormal ap p e a r a n c e 

191 

83 


53 

Positive biopsy 

99 

43 


28 

Negative, biopsy 

39 

17 


111 

Sea!emo Biopsy 

Total examinations 

70 

100 


19 

Positive biopsy 

46, 

66 


13 

Negative biopsy 

24 

34 


7. 

Papanicolaou Smear 

Total examinations 

S4 

100 


23 

Positive 

63 

75 


U7 

Negative 

21 

25 


6 

Thoracotomy 

Total operations 

150 

100 


42 

Pneumonectomy 

60 

40 


17 

Lobectomy 

18 

12 


5 

Non resectable: 

72 

48 


20 


Source-: https://www-.industrydocuments.ucsf.edu/docs/zsplOO60 - • -■> 
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Table YI. Cell TVpe in 360' Cases of Carcinoma of the Lung 


CELL, TYPE | 

MEN 

j WOMENI | 

I TOTAL 

1 PER: CENT 

Epidermoid 

137, 

9 

146 

40 

Undifferentiiated' 

epidermoid 

127 

16 

143 

40 

Adenocarcinoma 

16 

17 

33 

9 

Oat cell 

17 

0 

H7 

5 

Not classified 

6' 

3 

9 

3 

No section (gross 

appearance; cytology.)' 

10 

2 

12 

3 


Table VII is a clinical analysis of 10 patients surviving; 5 years or more, 
an incidence of 2.8 per cent of file total group and 3:.l per'cent of the cases seen 
during the 15-year period in which these survivors: were: diagnosed. 

Table VIII indicates: tihe average interval from, the first symptom to-clinical 
diagnosis, to pathologic: diagnosis, and tio; death unvarying numbers, of patients. 

Of major concern in this study is the information' tabulated in Tables IX 
andi X. These indicate the average interval elapsing between the earliest radio- 
graphic evidence of the individual's cancer and the: clinical diagnosis. (Tiiblo 
IX) and the pathologic diagnosis: (Tahlo ! X):. In each case, this, is averaged' 
for four categories: (1); all cases; (2) excluding patients in which the interval 
between the:earliest radiographic evidence and diagnosis was zero; 03) excluding 
patients ini which this interval was less: than 3 months; and (4) excluding all 
cases in which this: interval was less: than 6 months. Because of the: nature of 
the shadows-seen in x-ray studies at the time of diagnosis, it is. highly probable 
that some abnormality would have been present if films; had been taken at any 
point during the 6 months or year prior to: diagnosis. Therefore; the more 
significant is the last group. Bigler and his group have been interested! in the 
duration of pulmonary cancer for some: time and! have brought out this point. 3, 4 

Radiographic Findings .—As previously stated; the majpx interest in this 
project has: centered around! a study of the early radiographic evidences, of 
carcinoma of the: lung. In reviewing all earlier films, changes: have been sought 
which could! be correlated, with the eventual, more gross evidence, of the neo. 
plasm. The types of change seen and their frequency are: recorded in Table XL 

1. Obstructive pneumonitis: One of the■ commonest morphologic: manifesto 
tions of lung cancer, found in 36 per cent of this series, is the encirclement of. 
or growth into, a bronchus.by the neoplasm., This produces a partial obstruction 
and consequent poor dlrainage distially. Badiogiiaphically, the tumor itself may 
not be seen while the secondary changes: of obstructive- pneumonitis 1 are quite 
common. The term implies a subacute or chronic infiltration with, additional 
evidence' of. decreased! lumr vobune lbeally. An illustination of this, is given 
ini Figs. 1-4. The inflammatory process is indicated by the: heavy linear infiltra¬ 
tion at. the left base and tihe-partial! atelectasis by the elevated! diaphragm. 

2. Parenchymal mass.: Twenty-two: per cent of the cases had radiographs 
revealing the direct shadow produced by the more 1 peripherally situated tumor. 
Illustrations of this; are found in Fig. 5, representing: a slowly growing lesion, 
and in Figs. 6-9' representing a rapidly progressive neoplasm. It will be noted 
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Tami.e VI r. Clinical Analysis of 3 0 Casks of Luno Cancer Surviving 5 or More Years 

After Operation 


CASE 

SEX 

INTERVAL FIRST 

SYMPTOM TO 

DIAGNOSIS 
f MO.) 

INTERVAL FIRST 

X RAY CHANGE 

TO DIAGNOSIS 

OPERATION 

cell type 

CLINICAL STATUS 

13. 0. 

F 

1 

1 week 

Fni'ii niuncrt.omy, 

RU, Oct. It) IT 

KphTermonl 

Moderately decreased 
pulmonary function 

ir.o. 

M 

:3 

5 months 

Pneumonectomy, 

Rt., Dec.. 1950 

Epidermoid 

Pulmonary status good 

J.C. 

M 

4 

2 months 

1 ‘neumoneetoinv, 

Lt., Dee. 1018 

Epidermoid 

Died 6 years postop. of 
unrelated disease 

K IT 

M 


2 months 

Pneumonectomy, 

Rt., Oet. 1051 

Epidermoid 

Well 

C, (1. 

M 

5 

4 months 

Pneumonectomy, 

Rt., Sept. J952 

Epidermoid 

Well with .slightly decreased 
pulmonary function 

L. K, 

F 

No symptoms 

31 mouths 

Lobectomy, 

Rt., Nov. 19B0 

Adenocarcinoma 

Well; see Fig. 5 

. 1 . l. 

M 

9 

1 month 

Pneumonectomy, 

Lt., Jan. 1943 

Epidermoid 

Moderately decreased 
pulmonary function 

P. L. 

M 

o 

None 

Pneumonectoinv, 

Lt., Feb. 1950 

Kpidermoid 

Psychotic; no evidence 
of recurrence 

A. T. 

M 

1C 

None 

Pneumonectomy, 

Rt., Apr. 1951 

Epidermoid 

Died B \-2 years yiostop. of 
unrelated disease 

S.W. 

M 

5 

None 

Pneumonectomy, 

Lt., June 1952 

Epidermoid 

Died 5 years postop. with 
probable metastases 


ro 

o 

ct 
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Table: VIII. Average Interval Between First Clinical Symptom: and Clinical 
Diagnosis, Pathologic Diagnosis, and Death in 359* Cases of Lung; Cancer 


■■ 

NO. OF 

PATIENTS 

AVERAGE 

INTERVAL 

(MO.) 

EXTREMES 

OF INTERVAL 

Interval between first 
symptom and clinical 
diagnosis 

359: 

6;S 

0 to 60 mo. 

Interval between first 
symptom andi patho¬ 
logic diagnosis 

359: 

7i.S: 

0 to 60 mo. 

Interval between first 
symptom and death 

305 

13;S 

2 wk. to 104 mo. 


*One case had no recorded clinical history. 



Table IX. Average Interval Between the Earliest Radiographic Evidence of Lung 
Canoer and the Clinical Diagnosis in 350* Cases 



NO-. OF 

PATIENTS 

AVERAGE 

INTERVAL 

(MO.) 

All cases 

Excluding 153 oases in which: 
earliest evidence coincides with 

350: 

4.0: 

the clinical diagnosis 

Excluding. 238 : cases in which: 
the earliest: evidence: was less, 
than 3 months from: clinical 

197 (56:^) 

7.1 

diagnosis 

Excluding 276' cases, in which: 
the earliest evidence was less 
than 6 months from! clinical 

112 (.32 yp) 

11.3: 

diagnosis 

74 (21 9-Y 

15.9: 


•Ten. cases: of series, had no available: x-ray. studies for review:. 


Table X. Average Interval Between the: Earliest 1 Radiographic Evidence of Lung: 
Cancer, and: the. Pathologic Diagnosis in 350^ Cases 


. 

NO. OF 

PATIENTS 

AVERAGE 

INTERVAL 

(MO.) 

All cases 

Excluding SI cases in which 
the earliest evidence coincides 

350: 

5j1 

with pathologic diagnosis 
Excluding; 215' cases in which, 
the earliest, evidence: was less, 
than 3: months from: the patho¬ 

269: (77 <%,) 

6j1 

logic. diagnosis 

Excluding 23S. cases in which, 
the. earliest evidence- was loss 
than 6: months firom. the patho¬ 

135: (:39 

12 ° 

logic. diagnosis 

92 (;2(V c ' c Y 

16il 


•Ten casts, of the series: had no available: radiographs; fur review. 



< 


tiliat, of tihe tom parenchymal lesions ai centimeter or smaller in size,, none was 
associated with any other radiographic change. However, half of those over a 
centimeter in size were: associated witln other abnormalities.such as hilar enlarge¬ 
ment, mediastinal! nodes or pleural effusion, an indication of extension of disease. 
This is a strong argument for early excision of any questionable peripheral! 
lesion. ‘ 


Source: https://www.industrydocuments.ucsf.edu/d0cs/zsp1Q0D0' 
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3. Hilar nodule': In 20 per cent of this series, a subtle increase in size of 
tile hilar shadow was found, frequently best, observed by comparison with a 
previous normal x-ray stud}’. In the majority of instances this change repre¬ 
sented the direct evidence of the: neoplasm (Figs; 10' and 11) . 

4, Hilar mass: Almost equal in frequency of presenting radiographic shad¬ 
ows was the much more obvious massive enlargement of the hilar shadow,, a 
change making diagnosis much easier and prognosis: correspondingly poor., 




Table XIi. Types of Early Radiographic Abnormalities Found in 350* Cases 

Proved to Be Lung Cancer 


RADIOGRAPHIC 

FINDING 

TOTAL ; 

FOUND 

ALONE 

With 1 other r 

1 ABNORMALITY ' 

WITH 2 OTHER 
ABNORMALITIES 

NO. j c / 0 

| no; 

I ev i 

NO- | 

1 

NO. 

1 % 

Obstructive pneumonitis, 

129: 

36 .S 

60: 

re . 7 

56 

15.5 

13 

3.6: 

Parendivinal mass 

71 

2114 

45' 

12.5 

24 

6;7 

8 

2.2 

Over I cm: in size 

67 

18.6 

35' 

9.7 

24 

6.7 

8 

2.2 

1 cm. or less in size 

10 

2.8 

10 

2.8 

0 


0 


Hilar; nodularity 

72 

20.0 

17 

417. 

47 

13.1 

8 

2.2 

Hilan mass 

69 

19; 4 

35 

9.7, 

25 

6,9 

9 

2.5 

Atelectasis 

53 

14.8 

27 

7.5 

26 

7.2 

0 


Mediastinal nodes or 









mass 

32 

8 ;9 

6 

1.7 

19 

5.3 

9 

2.5 

Pleural effusion 

• 30 

8.3 

4i 

1.1 

20 

5.6 

7 

1.9 

Parenchymal fibrous in- 









filtrato 

11 

3;1 

9 

2.5 

2 

o ;6 

0 


Periliilar infiltrate 

10 

2.8: 

8 

2.2 

o 

0 J 6 

0 


Parenchymal mass; with 









breakdown 

S': 

2.2 

6 

li.7 

2 

0:6 

0 


Obstructive emphysema 

7 

119 

1 

0.3 

6 

1.7 

0 


Lung infectiom with ac¬ 









cess; 

5 

1.4 

3 

O.S 

2 

0.6; 

0 


Diffuse parenchymal 









tumor 

o 

0.6 

1 

0.3 

1 

0.3 

0 



♦Ten cases of total series had no available; radiographs for review. 


5. Atelectasis: Atelectasis was found in 15 per cent of the patients. Since , _ V 

all but one of these: have died, complete obstruction of a bronchus from a tumor jl; 

is considered by the authors as, a poor prognostic signi Figs., 12 and 13 illtis- ii' 

trate a patient presenting with left lbwer lobe atelectasis, which was thought ; jj : 

to be an aortic: aneurysm. j 

6. Parenchymal infiltrative density: An example of a carcinoma beginning ; 

as a vague fibrous,infiltration is shown in Figs, 14 and 15. This change is found 

with the same frequency as tile small parenchymal nodule but is more often! 
contused with old infectiom 

7. Miscellaneous: Less frequent presenting radiographic changes such as : '• 

fluid! emphysema, abscess, etc., are:listed in Table XII. j 


discussion 


An average: interval of almost 7i months between the first symptom andi the 
clinical! diagnosis emphasizes the continued need for improvement, in cancer 
education of the public and the: medical profession. 

Again, referring to: Tables IX and X, an interval between abnormal x-ray 
shadows and diagnosis of 4 months for all cases, or almost 16 months for a 


Source: https://www.industrydocuments.ucsf.edu/docs/zspldQOO ^ 
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Fig. 6. Fig.. 7. 



Fig. 8. Fig. 9. 

Fiirs. 6.-9.—-A. H.. SMH Xoj 230290. A 53-year-old male worker in a tuberculosis: 
sanitarium; with negative yearly chest, roentgen''grams from li937 Ilis first symptom of 
hoarseness tit.i not: occur until 3 months after the film illustrated in Fig. 0.'. This was followed! 
as; tuberculosis without, bacturiologic proof. Ih contrast to the case: in Fig.. 5, note the: rapid 
growth of the lesion in tihe left upper' lung fleldl: also note: rapid enlargement of the liilar 
shadow and. mediastinall extension: in 10 months (iFigs. 7, 8, and 9 ')l 


t 

Source: https://www.industrydocuments.ucsf.edu/docs/zspl0b00' 
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smaller, more: significant group, plays a prominent part im the delayed diag¬ 
nosis of pulmonary cancer. If we are: to improve the cure rate, all methods to 
shortem this interval! must he used, 

The data relating to the early radiographic: findings in cancer of the lung 
have emphasized that certain changes are highly significant, Hilar; : mediastinal 
and large parenchymal masses, as well as gross atelectasis, produce radio- 
graphic shadows strongly suggestive of carcinomai and are of serious prognostic 
import., Sbmewhat less obviously produced! by a cancer but to be: viewed with 
a high degree: of suspicion are obstructive pneumonitis, the small hilar nodule,, 
localized emphysema^ and thick-walled irregulhr abscesses. These carry a slightly 
less: grave outlook,, when diagnosed without delay. 



Fig; 1.4. . Fig-. 15* 


Figs. 114-1 d.— j. W.. SMM Xo, 295HG0. A. 5 8-year-old: male reporter adtnittedl in Mlarch, 
H9 d 2;. with fatigue. cough, and upper client pressure: Admission chest him; (Fig.. 15:): revealed 
a lar^e right apicall mass, and review of a film taken 2*4, years previously (Fig. 14!) showed 
a faint fibrous infiltrate in t-he- first, right anterior interspace. At thoracotomy, the lesiun 
was proved to be inoperable and biopsy revealed adenocarcinoma. Patlient died' 6: months-hater. 

Miucli has been writ tom recently about the: isolated parenchymal nodule 
which the: authors feel is malignant until proved 1 otherwise. 6 As indicated 
above (iTable- XI), the smaller the nodule,, the less apt it is tio have other 
associated radiographic changes and the better is its prognosis. It is felt that 
the small persiskdit inifiltiratiive: density shouhl be-viewed with' almost as: much 
suspicion; as the isolated nodule. lit: will most frequently be cont'usedi with a 
residual fibrous, change Iroim inflammatory disease- and the: distinction,, on pure 
radiographic, grounds,, is often, impossible with a single film. As; in the study of 
changes in the hilar region., the review of. current filims with any other previous 
films; is of great aid im evaluating the parenchymal nodule and infiltrative 
density. Even if there arc no: clues to the radiographic differentiation, the 
persistent parenchymal infiltrate: warrants close: follow-up and thorough clinical 
evaluation. The increase in number of resections now being done for these- 
lesions: should yield a better 5-year survival.. 


c 


< 


c 
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Xumben j: 

A definite factor in latie: diagnosis, of carcinoma of the lung is the abnormal! 
film which' is; read as normal! This will happen with even the most experienced! 
eye and will not be completely eliminated. However, all efforts can be construc¬ 
tively directed toward keeping this factor to a minimum. In the case of mass 
survey examinations, it is frequently not trained radiologists or chest specialists 
who interpret the filhis but other physicians* equally loath to miss a diagnosis 
but without the specialists’ experience. In such cases* and even in the estab¬ 
lished x-ray department!, the kleal would include: double reading of films* par¬ 
ticularly the normal films. 

A very minimal change 1 in the hilar shadow is frequently overlooked on' a 
single film where it would be more obvious when compared with a previous 
normal film. Consequently, when a patient is being studied for possible chest 
disease, every effort should! be made to gather all available past roentgenograms 
for combined study by the clinician and radiologist., In this regard, the destruc¬ 
tion of chest films should he discouraged. 

As indicated by Tabic IX, some 44 per cent, of the patients in this series 
had! no film taken prior to the time of diagnosis,; or none was available. Yet, ; 
tile changes present on admission films; were such that many patients would 
have had; positive radiographs if films had! boom taken diiring the preceding year., 
An increase im the frequency of films should, therefore, provide earlier case: 
findings* In order to increase the number of chest filhis taken, the general 
increase in mass surveys; ini people over 40: years of age must be supported and 
patients must be. encouraged! to obtain periodic x-ray studies, of tile-chest along 
with physical examinations* Where practical, the individual! should be en¬ 
couraged! to have routine x-ray studies done at the same: radiologic unit for 
better comparison follow-up. 

Confronted! with a suspicious: shadbw on a chest film and a consequent sus¬ 
picious lesiom in the thorax, it is mandatory that there: be' continuity of observa¬ 
tion and patient care. Increasing numbers: of patients suspected of a; cancer 
of the' lung, today are given the advantage of modern methods of diagnosis. 
Where the working diagnosis.of pulmonary cancer is;mado more promptly omfirst 
recognizing abnormal x-ray shadows,, these diagnostic methods, will be 1 employed 
earlier in the: course of the : disease.. It should be: empliasizedi that a high index 
of suspicion will necessarily make more diagnoses than there are cases, and one 
cannot presume: that all suspicious lesions will turn out to be cancer. How¬ 
ever, unless one presumes that they might, the: toll! of bronchogenic carcinoma 
will not be significantly reduced. 


scmmiaky 

This paper is ai snuljv of 3G0 : cases of proved bronchogenic, carcinoma with 
particular reference to the radiographic appearance of such lesions on any past 
radiographs before definitive diagnosis. Statistical information has been accu¬ 
mulated for general interest. 

The: average interval of time between early radiographic change and! diag¬ 
nosis; for all! patients was. 4 months.. In a selected! group (considered more 

t 
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significant) in which radiographs were available more than 6 months before 
diagnosis, this interval reached the alarming figpre of almost 16 months. 

The types of early radiographic: changes; are described. Methods of reduc¬ 
ing the time interval between radiographic change and diagnosis and, thus, 
improving the current low, cure ratio, are discussed., 

The authors wish to• express their appreciation to: Dr. Roger Terry, Department of 
Pathology,, for his contribution in reviewing 1 the: pathologic sections, and to Mr. William 
Comweil, : of tiho; Eastmarn Kodak; Company, for his help: in reproducing some of the radio¬ 
graphs* 
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